



$EVWUDFW²7KLV SDSHU LQYHVWLJDWHV WKH UHODWLRQVKLS EHWZHHQ
QHWZRUN FRQQHFWLYLW\ DQG DVVRFLDWLYH PHPRU\ SHUIRUPDQFH
XVLQJ KLJKFDSDFLW\ DVVRFLDWLYHPHPRU\PRGHOVZLWK GLIIHUHQW
W\SHVRIVSDUVHQHWZRUNV :HIRXQG WKDW WKH FOXVWHULQJRIWKH






+(5( DUH PDQ\ SUREOHPV WR EH RYHUFRPH EHIRUH
DUWLILFLDOQHXUDOQHWZRUNVFDQEHEXLOW WKDWUHVHPEOH WKH
PDPPDOLDQFRUWH[1RWWKHOHDVWRIWKHVHSUREOHPVLVILQGLQJ
DZD\ WRFRQQHFW WKHQHXURQVVR WKDW WKHQHWZRUN IXQFWLRQV
ZHOODQGLVSK\VLFDOO\UHDOL]DEOH,QSDUWLFXODUQDWXUDOFRUWLFDO
V\VWHPVDUHYHU\VSDUVHO\FRQQHFWHG²LQWKHPRXVHFRUWH[
RQO\ DSSUR[LPDWHO\  LQ  PLOOLRQ RI DOO SRVVLEOH
FRQQHFWLRQV DUH DFWXDOO\ PDGH <HW DW WKH OHYHO RI DQ
LQGLYLGXDO QHXURQ FRQQHFWLYLW\ LV YHU\ KLJK ZLWK URXJKO\
 LQFRPLQJ DQG RXWJRLQJ FRQQHFWLRQV EHLQJPDGH 2I
FRXUVHWKHFRQQHFWLYLW\LQVXFKV\VWHPVLVQRWUDQGRP,QIDFW
WKH FRQQHFWLYLW\ RI WKH V\VWHP ZLOO DWWHPSW WR PHHW WZR
FRPSHWLQJREMHFWLYHV)LUVWO\WKHDPRXQWRIILEHUXVHGRYHUDOO
ZLOO EH PLQLPL]HG FRQQHFWLQJ ILEHU LV LQ VHYHUDO VHQVHV





 ,Q UHFHQW \HDUV VFLHQWLVWV KDYH VXFFHVVIXOO\ LQWURGXFHG
PHDVXUHV IURP JUDSK WKHRU\ LQWR WKH LQYHVWLJDWLRQ >@
0RVWRIWKHPUHSRUWWKHFRUWH[WREHDVRFDOOHG³VPDOOZRUOG´
QHWZRUNZKLFKKDVD VKRUWSDWK OHQJWKVLPLODUWRDUDQGRP
QHWZRUNDQG DKLJK FOXVWHULQJ SURSHUW\ VLPLODU WRD ORFDOO\
FRQQHFWHG QHWZRUN >@  6RPH IXUWKHU UHVHDUFK LQYHVWLJDWHV
WKH HIIHFWV RI QHWZRUN FRQQHFWLYLW\ DV DVVRFLDWLYH PHPRU\
SHUIRUPDQFH VXJJHVWLQJ WKDW WKH FRQQHFWLYLW\ RI D QHWZRUN
LQGHHGDIIHFWVWKHSHUIRUPDQFHVLJQLILFDQWO\>@+RZHYHU
DFRQFOXVLYHUHODWLRQVKLSVWLOOKDVQRWEHHQUHYHDOHG
,Q SUHYLRXV H[SHULPHQWV ZH GLVFRYHUHG WKDW RQH RI WKH
FRQQHFWLYLW\PHDVXUHVWKH/RFDO(IILFLHQF\RIDQHWZRUNKDV
DVWURQJFRUUHODWLRQZLWKLWVDVVRFLDWLYHPHPRU\SHUIRUPDQFH
>@  7KLV ILQGLQJ LQVSLUHG XV WR LQYHVWLJDWH KRZ WKH
FRQQHFWLYLW\ RI D VSDUVH DVVRFLDWLYH PHPRU\ DIIHFWV LWV

6FLHQFH DQG 7HFKQRORJ\ 5HVHDUFK ,QVWLWXWH 8QLYHUVLW\ RI +HUWIRUGVKLUH
&ROOHJH/DQH+DWILHOG+HUWV$/$%8QLWHG.LQJGRP
ZFKHQUJDGDPVOFDOFUDIWYVWHXEHUQGDYH\#KHUWVDFXN
SHUIRUPDQFH 'LIIHUHQW FRQQHFWLYLW\PHDVXUHVZHUH XVHG LQ
GLIIHUHQW QHWZRUN W\SHV LQFOXGLQJ QHWZRUNV ZLWK PRUH
ELRORJLFDO SODXVLELOLW\ VXFK DV D QHWZRUN ZLWK *DXVVLDQ




:DWWV DQG6WURJDW] >@ LQYHVWLJDWHGD VHULHV RI UHDOZRUOG













































































,W LV IRXQG >@ WKDW D ORFDOO\ FRQQHFWHGQHWZRUNKDV ERWK
KLJKPHDQ3DWK/HQJWKDQGKLJK&OXVWHULQJ&RHIILFLHQW2Q
WKHRWKHUKDQGDUDQGRPQHWZRUNKDVERWKORZPHDQ3DWK
/HQJWKDQG ORZ&OXVWHULQJ&RHIILFLHQW %HWZHHQ WKHVH WZR
H[WUHPH FDVHV WKHUH DUH D ODUJH QXPEHU RI QHWZRUNVZKLFK
KDYH D ORZ PHDQ 3DWK /HQJWK OLNH WKH ORFDOO\ FRQQHFWHG
QHWZRUNWKHVRFDOOHGVPDOOZRUOGHIIHFWDVZHOODVDKLJK
&OXVWHULQJ&RHIILFLHQW 7KLVFKDUDFWHULVWLF WXUQVRXW WREHD
FRPPRQ IHDWXUH LQ UHDO QHWZRUNV  ([DPSOHV RI VXFK
QHWZRUNVDUHUHDOQHXUDOQHWZRUNVWKHFDW¶VFHUHEUDOFRUWH[




&OXVWHULQJ &RHIILFLHQW DV WZR GLIIHUHQW PHDVXUHV  7KHVH
PHDVXUHV LQ IDFW FDQ EH XQLILHG DV VKRZQ E\ /DWRUD DQG
0DUFKLRUL >@ WR RQH VLQJOH PHDVXUH WKH HIILFLHQF\ RI D
QHWZRUNDVZHOODVLWVVXEQHWZRUNV
















7R IRUPDOL]H WKH 3DWK /HQJWK DQG WKH &OXVWHULQJ








,Q IDFW ( FDQ EH FDOFXODWHG IRU DQ\ VXEJUDSK RI *
7KHUHIRUH WKH ORFDOSURSHUWLHVRI*FDQEHFKDUDFWHUL]HGE\













$V EHIRUH LGHDOL* LV WKH LGHDO FDVH RI L* ZKLFK FRQWDLQV DOO
SRVVLEOH HGJHV  7KH VPDOOZRUOG QHWZRUN LV QRZ
FKDUDFWHUL]HGDVDVHWRIQHWZRUNVZLWKERWKKLJKJOREDODQG




























0XFK UHVHDUFK >  @ LQGLFDWHV WKDW WKH DUHDWRDUHD
FRQQHFWLYLW\ KDV D ORZ 3DWK /HQJWK EXW KLJK &OXVWHULQJ
&RHIILFLHQW KLJK JOREDO DQG ORFDO HIILFLHQF\ MXVW DV LQ D
VPDOOZRUOGQHWZRUN2QWKHOHYHORILQGLYLGXDOQHXURQVWKH
FRQQHFWLYLW\ LV VRFRPSOH[ WKDWRQO\VRPHJHQHUDO VWDWLVWLFV





























VXPPLQJ WKHLU LQSXWVDQG ILULQJDFFRUGLQJ WR WKH WKUHVKROG





MLML 6ZK  ZKHUH ( )±6 LV WKH FXUUHQW VWDWH DQG LMZ LV
WKHZHLJKWRQWKHFRQQHFWLRQIURPXQLWMWRXQLWL7KHXSGDWH





















ZKHUH L6′ LVWKHQHZVWDWHRI L6 DQGθ LVWKHXSGDWH
WKUHVKROGRIWKHG\QDPLFV
8QLW VWDWHV PD\ EH XSGDWHG V\QFKURQRXVO\ RU
DV\QFKURQRXVO\  7KH DV\QFKURQRXV XSGDWH DV ZHOO DV D
V\PPHWULFZHLJKWPDWUL[JXDUDQWHHVWKHQHWZRUNZLOOHYROYH
WR D IL[HG SRLQW   +RZHYHU ZH IRXQG WKDW ZLWKRXW WKHVH
UHVWULFWLRQV WKH QHWZRUN FRXOG VWLOO DFKLHYH IDLUO\ VLPLODU
FRQYHUJHQFH SURSHUWLHV  ,Q RXU H[SHULPHQW ZH XVHG
DV\QFKURQRXVXSGDWHZLWK =θ IRUVLPSOLILFDWLRQ
,I D WUDLQHG SDWWHUQ μǍ LV RQH RI WKH IL[HG SRLQWV RI WKH
QHWZRUN WKHQ LW LV VXFFHVVIXOO\ VWRUHG DQG LV FDOOHG D
IXQGDPHQWDOPHPRU\
% /HDUQLQJ




JXDUDQWHH WKDWDOO WUDLQHGSDWWHUQVDUHDFWXDOO\ OHDUQW ZKLFK
PHDQVWKH\PD\QRWEHIXQGDPHQWDOPHPRULHV)XUWKHUPRUH
LW LV ZLGHO\ NQRZQ WKDW VXFK D QHWZRUN KDV TXLWH D ORZ
WKHRUHWLFDOPD[LPXPFDSDFLW\ 1 IRU D IXOO\ FRQQHFWHG
QHWZRUNZLWK1XQLWV>@  ,Q WKHVWDQGDUG+RSILHOGPRGHO
WKH FRQQHFWLRQV DUH UHTXLUHG WR EH V\PPHWULFDO ZKLFK LV
FHUWDLQO\QRWWKHFDVHLQUHDOELRORJLFDOQHWZRUNV7KHUHIRUH
RXU QHWZRUNV KDYH QRW V\PPHWULF FRQVWUDLQW  7KH





FDSDFLW\ RI XS WR 1 IRU XQELDVHG SDWWHUQV  7KH GHWDLOHG
WUDLQLQJSURFHVVLVJLYHQDVIROORZV

Denoting T as the learning threshold 
Begin with a zero weight matrix 
Repeat until all units are correct 
Set the state of the network to one of the SǍ  
For each unit, i, in turn: 
Calculate its local field SLK  
If ( 7K SLSL <ξ ) then change the weight on 
connections  

















7R PHDVXUH WKLV ZH XVH WKH (IIHFWLYH &DSDFLW\ RI WKH
QHWZRUN(&>@7KH(IIHFWLYH&DSDFLW\RIDQHWZRUNLVD
PHDVXUH RI WKH PD[LPXP QXPEHU RI SDWWHUQV WKDW FDQ EH
VWRUHGLQWKHQHWZRUNZLWKUHDVRQDEOHSDWWHUQFRUUHFWLRQVWLOO
WDNLQJ SODFH :H WDNH D IDLUO\ DUELWUDU\ GHILQLWLRQ RI
UHDVRQDEOHDVFRUUHFWLQJWKHDGGLWLRQRIXQLIRUPQRLVHWR
ZLWKLQ DQ RYHUODS RI  ZLWK WKH RULJLQDO IXQGDPHQWDO
PHPRU\9DU\LQJWKHVHILJXUHVJLYHVGLIIHULQJYDOXHVIRU(&
EXWWKHYDOXHVZLWKWKHVHVHWWLQJVDUHUREXVWIRUFRPSDULVRQ
SXUSRVHV VHH >@ IRU WKH HIIHFW RQ (IIHFWLYH &DSDFLW\ RI
YDU\LQJWKHGHJUHHRIDSSOLHGQRLVHDQGWKHUHTXLUHGGHJUHH
RI SDWWHUQ FRPSOHWLRQ )RU ODUJH IXOO\FRQQHFWHG QHWZRUNV
WKH(&YDOXHLVDERXWRIWKHPD[LPXPWKHRUHWLFDOFDSDFLW\
RI WKH QHWZRUN EXW IRU QHWZRUNV ZLWK VSDUVH VWUXFWXUHG
FRQQHFWLYLW\ (& LV GHSHQGHQW XSRQ WKH DFWXDO FRQQHFWLRQ
PDWUL[&
7KH (IIHFWLYH &DSDFLW\ RI D QHWZRUN LV GHILQHG DV
IROORZV

Initialise the number of patterns, P, to 0  
Repeat  
Increment P  
Create a training set of P random patterns  
Train the network  
For each pattern in the training set  
Degrade the pattern randomly by adding 60% of 
noise With this noisy pattern as start state, 
allow the network to converge 
Calculate the overlap of the final 
network state with the original pattern  
End For  
Calculate the mean pattern overlap over all 
final states  
Until the mean pattern overlap is less than 95%  
The Effective Capacity is P-1  




)RXU GLIIHUHQW W\SHV RI VSDUVH QHWZRUNV ZHUH H[DPLQHG
7KHVH ZHUH WZR QRQPRGXODU QHWZRUNV DQG WZR PRGXODU
RQHV 7KH ILUVW QRQPRGXODU QHWZRUN LV WKH ZHOOVWXGLHG
:DWWV6WURJDW] VPDOOZRUOG QHWZRUN >@  7KH VHFRQG
QRQPRGXODUQHWZRUNLVDQHWZRUNZLWK*DXVVLDQGLVWULEXWHG
FRQQHFWLYLW\ 7KH WKLUG LV D PRGXODU QHWZRUN ZKLFK LV
LQLWLDOL]HG IURP IXOO\ FRQQHFWHG PRGXOHV DQG WKHQ UHZLUHG
H[WHUQDOO\ DW GLIIHUHQW UHZLUH UDWHV  7KH ILQDO PRGHO LV D
PRGXODU QHWZRUN FRQVWUXFWHG E\ FUHDWLQJ PRGXOHV ZLWK
*DXVVLDQGLVWULEXWHG FRQQHFWLYLW\ LQWHUQDOO\ DQG UDQGRP
LQWHUPRGXODUFRQQHFWLRQV
7KH FRQQHFWLYLW\ SURSHUWLHV RI D QHWZRUNZHUHPHDVXUHG





 FRQQHFWLRQV SHU XQLW N    ([SHULPHQWV ZHUH
UHSHDWHGWLPHVDQGDPHDQYDOXHZDVUHSRUWHG
$ :DWWV6WURJDW]6PDOOZRUOG1HWZRUN
7KLV PRGHO IROORZHG :DWWV DQG 6WURJDW]¶V RULJLQDO LGHD
>@1XQLWVZHUHDUUDQJHGRQDRQHGLPHQVLRQDOULQJ(DFK
XQLW ZDV LQLWLDOO\ FRQQHFWHG IURP LWV N QHDUHVW XQLWV  $
IUDFWLRQTGHQRWHGWKHSURSRUWLRQRIWKHVHFRQQHFWLRQVZKLFK




WKH IDFW WKDW WKH SHUIRUPDQFH RI WKH QHWZRUN LQFUHDVHG
VLJQLILFDQWO\DWORZTDQGWHQGVWRVDWXUDWHZKHQTH[FHHGHG










)LJXUH  7KH :6 PRGHO >@  /HIW $ ODWWLFH RU ORFDOO\ FRQQHFWHG
QHWZRUNT 0LGGOH$VPDOOZRUOGQHWZRUNZLWKUHZLULQJT 
5LJKW$ UDQGRPQHWZRUN T    ,Q DOO WKUHHFDVHV WKHQXPEHU RI









)LJXUH  7KLV ZDV WKHPDLQ LQVSLUDWLRQ IRU RXU*DXVVLDQ
'LVWULEXWHG 1HWZRUN ,Q WKLV PRGHO DOO XQLWV ZHUH VWLOO
DUUDQJHGRQDRQHGLPHQVLRQDOULQJDVLQWKH:6QHWZRUN
+RZHYHU WKH FRQQHFWLRQV ZHUH FRQVWUXFWHG DFFRUGLQJ WR D
*DXVVLDQ GLVWULEXWLRQ RI GLVWDQFH EHWZHHQ FRQQHFWHG XQLWV
7KH VWDQGDUG GHYLDWLRQ ı ZDV YDULHG WR JHW GLIIHUHQW
GLVWULEXWLRQV RI FRQQHFWLRQV %\ LQFUHDVLQJı WKHQHWZRUN








,Q WKLV PRGHO WKH SRVWXODWHG FROXPQDU VWUXFWXUH RI WKH
PDPPDOLDQFRUWH[ >@ZDVDGRSWHG 7KHQHWZRUN LQLWLDOO\
FRQWDLQHGP LQWHUQDOO\ IXOO\FRQQHFWHGQHWZRUNVGHILQHGDV
PRGXOHV  $W WKH EHJLQQLQJ WKHUH ZHUH QR LQWHUFRQQHFWLRQ
EHWZHHQ WKH PRGXOHV  7KXV LW FDQ EH WUHDWHG DV P IXOO\
FRQQHFWHG DVVRFLDWLYH PHPRULHV  7KH QHWZRUN ZDV WKHQ
FRQQHFWHG E\ UHZLULQJ WKH LQWUDPRGXODU FRQQHFWLRQV WR
UDQGRP FRQQHFWLRQV DQ\ZKHUH LQ WKH ZKROH QHWZRUN  $
IUDFWLRQ S GHQRWHG WKH SURSRUWLRQ RI UHZLUHG FRQQHFWLRQV
)LJXUH

     ,QLWLDO1HWZRUN$IWHU5HZLULQJ
)LJXUH7KHFRQVWUXFWLRQRIDIXOO\PRGXODUQHWZRUN7KHQHWZRUN
ZDV LQLWLDOL]HG DV VHYHUDO GLVFUHWH PRGXOHV OHIW DQG WKHQ JDLQHG
LQWHUPRGXODU FRQQHFWLRQV E\ UHZLULQJ WKH LQWUDPRGXODU FRQQHFWLRQV











IRXUPRGHOV LQ WKLVSDSHU 7KLVPRGHOZDVGHILQHGE\ WZR
OHYHOV RI FRQQHFWLYLW\  7KH FRQQHFWLRQV RI D XQLW ZHUH
2008 International Joint Conference on Neural Networks (IJCNN 2008) 2745


FODVVLILHG DV LQWUDPRGXDU FRQQHFWLRQV GHILQH LQWUDN DV WKH
QXPEHU RI LQWUDPRGXODU FRQQHFWLRQV SHU XQLW DQG
LQWHUPRGXODU FRQQHFWLRQV GHILQH LQWHUN DV WKH QXPEHU RI
LQWHUPRGXODU FRQQHFWLRQV SHU XQLW  $W WKH LQWUDPRGXODU
OHYHO WKH FRQQHFWLRQV ZHUH FRQVWUXFWHG XVLQJ D *DXVVLDQ
GLVWULEXWLRQFKDUDFWHULVHGE\WKHVWDQGDUGGHYLDWLRQı$WWKH
LQWHUPRGXODU OHYHO WKH FRQQHFWLRQV ZHUH FRQQHFWHG









+HUHZHJLYH LQGLYLGXDOUHVXOWV IRUHDFKW\SH RIQHWZRUN





JLYHV WKH UHODWLRQVKLS EHWZHHQ (IIHFWLYH &DSDFLW\ DQG














































)LJXUH  DQG  VKRZ WKHZD\ WKDW *OREDO(IILFLHQF\ DQG
&OXVWHULQJ&RHIILFLHQWYDU\ZLWKWKHUHZLULQJRIWKHQHWZRUN
*OREDO(IILFLHQF\VDWXUDWHVYHU\TXLFNO\PXFKPRUHTXLFNO\
WKDQ WKH (IIHFWLYH &DSDFLW\ +RZHYHU WKH &OXVWHULQJ
&RHIILFLHQW GHFOLQHV OHVV UDSLGO\ DQG DSSHDUV WR KDYH DQ
LQYHUVH UHODWLRQVKLS ZLWK (IIHFWLYH &DSDFLW\ 7KH /RFDO
(IILFLHQF\ VKRZV D VLPLODU SDWWHUQ DV WKH &OXVWHULQJ

























































































7KHUHVXOWV IRU WKH0RGXODU1HWZRUN DUH VKRZQ LQ)LJXUH
6LQFHWKH0RGXODU1HWZRUNVWDUWVIURPGLVFUHWHPRGXOHV
DQG LV WKHQ UHZLUHG LQWR D UDQGRP QHWZRUN LWV (IIHFWLYH




















































)LJXUH  (IIHFWLYH &DSDFLW\ DJDLQVW VLJPD RI LQWUDFRQQHFWLRQV




7KH DERYH UHVXOWV VXJJHVW DQ LQWHUHVWLQJ K\SRWKHVLV WKH
SHUIRUPDQFHRIDVVRFLDWLYHPHPRU\PRGHOVPHDVXUHGE\WKH
(IIHFWLYH&DSDFLW\LVFOHDUO\GHWHUPLQHGE\VRPHPHDVXUHV
RI WKH QHWZRUN FRQQHFWLYLW\ VXFK DV FOXVWHULQJ DQG WKH
HIILFLHQF\ RI ORFDO VXEQHWZRUN7KHUHIRUHKHUHZHSORW WKH
(IIHFWLYH&DSDFLW\ DJDLQVW HDFK FRQQHFWLYLW\PHDVXUH LQ DOO
IRXU W\SHV RI QHWZRUNV  )LJXUH  VKRZV WKH UHODWLRQVKLS
EHWZHHQ (IIHFWLYH &DSDFLW\ DQG *OREDO (IILFLHQF\ LQ VL[
GLIIHUHQWQHWZRUNV2EYLRXVO\WKHUHLVQRVLPSOHUHODWLRQVKLS
EHWZHHQ WKH WZR PHDVXUHV +RZHYHU )LJXUH  JLYHV RXU
PRUHVLJQLILFDQWUHVXOW,WVKRZVWKDWLQDOOVL[QHWZRUNVWKHUH
LV D OLQHDU UHODWLRQVKLS EHWZHHQ (IIHFWLYH &DSDFLW\ DQG
&OXVWHULQJ &RHIILFLHQW 0RUHRYHU WKLV UHODWLRQVKLS LV
LQGHSHQGHQWRIWKHGHWDLOHGWRSRORJ\RIWKHQHWZRUN)LJXUH
























)LJXUH (IIHFWLYH&DSDFLW\ DJDLQVW*OREDO(IILFLHQF\ 1   
























































































$ VLPLODU DQDO\VLV ZDV WKHQ GRQH IRU (IIHFWLYH &DSDFLW\
DJDLQVW/RFDO(IILFLHQF\DQGWKHUHVXOWVFDQEHVHHQLQ)LJXUHV
























)LJXUH  (IIHFWLYH &DSDFLW\ DJDLQVW /RFDO (IILFLHQF\ 1   




































































$ OLQHDU ILW LV REWDLQHG ZLWK 56TXDUH    IRU ERWK
(IIHFWLYH &DSDFLW\ DJDLQVW &OXVWHULQJ &RHIILFLHQW DQG
(IIHFWLYH &DSDFLW\ DJLDQVW /RFDO (IILFLHQF\ 7KH OLQHV LQ
)LJXUHVDUHGLIIHUHQWIURPWKHRQHVLQ)LJXUHV
EHFDXVH WKH OHYHO RI FRQQHFWLYLW\ LV GLIIHUHQW 7KHUH DUH
QHWZRUNVZLWKFRQQHFWLRQVSHUHDFKXQLWIRUWKHILUVWWZR









































N  5HVXOWV IURP IRXU GLIIHUHQW W\SHV RI QHWZRUNV DUH SORWWHG
WRJHWKHU$FOHDUOLQHDUUHODWLRQVKLSFDQEHVHHQLQWKLVILJXUH











































)LJXUH  (IIHFWLYH &DSDFLW\ DJDLQVW /RFDO (IILFLHQF\ 1   














KHUH WKH\ VKRZ QR FOHDU UHODWLRQVKLS ZLWK WKH DVVRFLDWLYH
PHPRU\SHUIRUPDQFH2QWKHRWKHUKDQGWKHORFDOFOXVWHULQJ
PHDVXUHGE\&OXVWHULQJ&RHIILFLHQWDQG/RFDO(IILFLHQF\LV
KHUH VKRZQ WR KDYH D VWURQJ OLQHDU UHODWLRQVKLS ZLWK WKH
DVVRFLDWLYHPHPRU\SHUIRUPDQFH
$V VKRZQ LQ WKLV SDSHU WKLV OLQHDU UHODWLRQVKLS VHHPV
LGHQWLFDO IRU GLIIHUHQW W\SHV RI QHWZRUN PRGHOV DQG
FRQQHFWLYLW\GLVWULEXWLRQV2IFRXUVHDGLIIHUHQWFRQQHFWLYLW\
OHYHOSURGXFHVGLIIHUHQWUHODWLRQVKLS7KLVUHVXOWLVSRWHQWLDOO\
LPSRUWDQW VLQFH D SXUHO\ VWDWLF PHDVXUH RI QHWZRUN
FRQQHFWLYLW\ FOXVWHULQJ DSSHDUV WR GHWHUPLQHDQ LPSRUWDQW
G\QDPLF SURSHUW\ SDWWHUQ FRUUHFWLRQ RI WKH QHWZRUN 2QH
PD\ ZRQGHU LI WKLV UHODWLRQVKLS PD\ DOVR JRYHUQ WKH
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